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Effects of extracts from Sabina vulgaris Ant.|] podophyllotoxin and 


deoxypodophyllotoxin on growth and food utilization of Mythimna separata larvae 
LI Guang-Ze'[] MA Zhi-Qing'* П FENG Jun-Tao'[] FENG Gang'[] ZHANG Xing'T] 1. Biorational Pesticide 
Research and Development Center|] Northwest Sci-Tech University of Agriculture and Forestry[] Yangling[] 
Shaanxi 7121000 China[] 2. Shaanxi Research Center of Biopesticide Engineering and Technology[] Yangling[] 
Shaanxi 7121000 Спа 
Abstract[] We assessed the effects of the extracts from Sabina vulgaris Апі. апа two podophyllotoxin 
analogued] i. e.[] podophyllotoxin and deoxypodophyllotoxin[] which аге main insecticidal secondary 
components of S. vulgaris[] on growth and food utilization of Mythimna separata larvae with weight method 
under treatment with three doses of АЕС, АЕС; and АЕС. The results showed that the tested chemicals had 
obvious inhibiting activity оп growth and development of M. separata larvae[] and the larval stage was 
significantly longer when controlled with the three chemicals under above doses. During treated periods[] the 
related growth ratd] RGR[] and related metabolizing гаі] RMR[] were significantly lower when controlled with 
the two podophyllotoxin analogues[] and the higher the dose[] the lower the rates. But in 3 — 5 days post 
treatmeni[] these two rates recovered to common levels. The three chemicals had no obvious effects on larval 
approximate digestibility] AD[]. During the controlled period[] the efficiency of conversion of digested food 
O ECD[] and efficiency of conversion of ingested food[] ЕСІ significantly increased. In 3 — 5 days post 
treatment[] these two rates also recovered to common levels. There was a certain extent difference of ECI and 
ECD among controlled chemicals[] but no obvious difference among doses. 
Key мога] Sabina vulgarisl] podophyllotoxin[] deoxypodophyllotoxin[] Mythimna separata[] growth апа 


development[] food utilization 
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Table 1 Antifeedant activity of three chemicals on Mythimna separata larvae treated for 48 h 








0000 00000000 00000 АЕС 0000 

Test substance уга+ђх 0 95%0 0 [] 95% CLO mg/m r 
0000 Podophyllotoxin 5.21 4 0.97x 0.60 0.36 ~ 1.050 0.9883 
ПП ПП 00 реохуроіорћуПоюхіп 5.324 1.51x 0.621 0.42 ~ 0.91[] 0.9701 
ПППППППППП 4.41 + 1.49x 2.491 1.17 ~ 5.300 0.9791 


Substance extracted from fruit of Sabina vulgaris with ethanol 


О Ооо = 7.80 00000 ҮҮ ПППППППППППШППППП 


Note[] Equation fit the fact unless the" X " js less than 7.81. 
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Table 2 Moulting rate of Mythimna separata larvae controlled with three chemicals under different doses 
ООООООООООО 0 Each instar proportion of total tested larvad] 96[] 

















0000 00" 0 30 0 40 0 60 О 80 
Пан Dose * 3rd day 4th day 6th day 8th day 
O mg/ml] 40 40 40 50 40 50 
4th instar 4th instar 4th instar 5th instar 4th instar 5th instar 

0000 0.2 6.23+8.71 а 87.50+1.59 а 76.19 +5.00 ab 19.05+5.85 с — 40.00 :£ 5.50 са 60.00 + 5.50 abc 
Podophyllotoxin 0.6 40.74+2.57 be 84.00€ 7.65 ађс 91.67+6.85 а 8.33+6.85 cde — 60.87 + 5.61 abc — 39.134 5.61 cde 

4.5 26.09 + 5.41 cd 73.91 +1.69 abc 90.91€ 7.78a 4.55+8.25 de 74.36 +2.06 ab 25.64 + 2.06 de 
ПППППП 0.3 34.48 + 5.09 bed 70.37+9.14be 92.00+6.51a 4.00+6.42 де 66.67+4.47 abe 29.17 £4.18 cde 
Deoxypodophyllotoxin 0.6 22.22+6.1 d  65.38 +8.68 с 87.50+4.6а  0.00+0.00е — 61.90€ 17.74 abe 38.10+ 17.74 cde 

2.5 0.00 +0.00 е 25.00+6.124 83.33+4.50 а 0.00%0.00е 82.35 + 16.67 а 11.76 +19.25 e 
0000000000 1.0 75.00+6.74а 90.91+7.50a 65.00+6.23b 30.00+7.33Ь 25.00+4.31 де 75.00 +4.31 ab 
Substance extracted from fruit of 2.5 47.2x4.12b 89.47+9.29а — 80.00€ 7.65 ab 5.00+1.33 bed 43.753 13.88 bed 56.25 + 13.88 bcd 
Sabina vulgaris with ethanol 12.5 20.83+5.5664 66.67+8.4с 91.67+7.22а 4.17+1.58 01 87.50+ П ба 12.50 + 11.26 e 
00 ск 79.31+9.45 а 92.86+6.12а 39.29+5.59с — 60.71 £5.59 а 8.004 6.61 e 92.00 + 6.61 а 
* 00000000000 АЕС»ПАЕС»П АЕС 0000 10000000000 30000000 + 58800 00000000000 
00000 раһ 000000000000 Р0 000000000 0000000000000 0000000 Р00000 
00000000 








ж The doses are given as АРКС ПАС and AFCgo[] which were calculated from Table 10 respectively. The data are given as mean + SE from 3 duplications. 
Data within a column with the same small letters are not significantly different at Po os by Duncan’ s multiple range test[] and data within а row with the same 


capital letters аге not significantly different at Poo; by Duncan’ s multiple range test[] respectively. The same below. 
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Table3 Related growth rate of Mythimna separata larvae controlled with three chemicals under different doses 

















0000 ПП Dose ч bem unie adn 
Test substance O mg/ml] 
1-2 3-4 5-8 
ПППП 0.2 66.24 + 0.96 аА 66.27 +3.91 аА 43.83 + 0.45 аЬВ 
Podophyllotoxin 0.6 55.85 + 7.84 bA 53.21 + 2.53 bA 43.93 + 1.99 abA 
4.5 41.65 + 6.58 dB 68.65 + 8.52 аА 45.59 x 1.18 aB 
ПППППП 0.3 54.31 + 5.37 bAB 67.15 + 3.64 аА 43.44 + 1.28 bB 
Deoxypodophyllotoxin 0.6 45.81 + 6.83 cdA 60.57 + 7.33 А 45.48 + 1.20 aA 
2.5 40.47 + 1.41 dB 60.40 + 8.37 abA 45.41 + 0.56 aAB 
ПППППППППП 1.0 68.00 + 2.76 аА 69.77 + 5.09 aA 44.24 x 0.59 abB 
Substance extracted from fruit. of 2.5 56.21 + 2.80 bB 69.80 + 3.39 aA 44.56 + 0.79 abC 
Sabina vulgaris with ethanol 12.5 51.54 + 5.17 bcAB 64.47 + 4.58 a A 44.36 + 0.46 abB 
00 ck - 57.55 + 1.67 bA 54.37 + 1.74 bA 43.94 + 0.60 abB 
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Table 4 Related metabolizing rate of Mythimna separata larvae controlled with three chemicals under different doses 
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0000 ПП Dose ба eR сиин 
Test substance O mg/ml] 
1-2 3-4 5-8 

0000 0.2 6.10 + 0.62 cA 5.81 + 1.34 bA 1.93 + 0.25 dB 
Podophyllotoxin 0.6 4.21 x 0.54 dB 9.20 x 0.31 aA 3.88 + 0.45 aB 

4.5 3.19 € 0.18 eA 3.42 +0.47 cdA 3.50 + 0.25 bA 
ПППППП 0.3 2.75 £0.18 eB 5.72 £1.14 bA 2.43 £0.41 cB 
Deoxypodophyllotoxin 0.6 3.16 x 0.33 eB 8.35 € 1.54 aA 2.68 + 0.65 cB 

2.5 4.36 + 0.35 dB 6.26 + 0.45 bA 1.29 + 0.40 eC 
üuggagggamgaü 1.0 8.14 € 0.88 bA 2.17 € 0.11 dB 1.82 + 0.24 dB 
Substance extracted from fruit of 2:5 6.11 x 0.69 cA 2.45 + 0.63 сав 2.71 x 0.88 cB 
Sabina vulgaris with ethanol 12.5 4.93 x 0.18 dA 3.78 x 0.73 cAB 2.54 x 0.30 cB 
00 ск 11.71 € 1.35 aA 6.60 0.26 bB 2.47 £0.52 cC 
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Table 5 Approximate digestibility of Mythimna separata larvae controlled with three chemicals under different doses 
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0000 ПП Dose оо d Sani ыды 
Test substance O mg/ml] 
1-2 3-4 5-8 
0000 0.2 70.08 + 3.74 aB 79.21 +4.58 abA 46.97 + 2.70 сіс 
Podophyllotoxin 0.6 65.26 x 5.93 aA 76.23 x 4.20 abA 67.59 + 2.06 aA 
4.5 57.15 £3.52 аА 80.19 + 5.99 abA 57.56 + 6.81 bA 
000000 0.3 68.31 £3.18 aA 83.25 £ 4.66 аА 39.02 + 7.83 deB 
Deoxypodophyllotoxin 0.6 63.27 x 4.41 aB 85.93 + 3.88 aA 47.84 + 3.45 bcdeB 
2.5 69.56 £3.13 aA 73.20 + 2.41 abA 36.50 + 8.12 eB 
0000000000 1.0 68.81 +4.61 aA 47.17 +3.83 dB 53.71 £3.52 bcB 
Substance extracted from fruit of 2.5 65.66 + 3.74 aA 54.56 + 4.42 cdA 42.10 + 3.79 deA 
Sabina vulgaris with ethanol 12.5 67.17 + 2.68 aA 64.30 + 4.93 bcA 44.94 x 1.84 cdefA 
00 ск 71.95 + 3.79 aA 56.28 + 4.89 dB 40.25 + 3.39 deC 
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Table 6 Efficiency of conversion of digested food of Mythimna separata larvae controlled with three chemicals under different doses 




















0000 ПП Dose Parier bon M d 
Test substance O mg/ml] 
1-2 3-4 5-8 

0000 0.2 9.84 + 0.80 bcB 10.63 + 2.97 bcB 40.25 + 3.32 bcA 
Podophyllotoxin 0.6 10.52 + 2.86 bcB 15.38 + 2.96 bAB 28.07 + 1.56 cA 

4.5 9.54 + 2.31 bcB 11.84 + 3.25 bcAB 16.12 + 0.26 dA 
ПППППП 0.3 16.24 + 0.40 aB 10.73 + 1.92 bcB 33.56 + 2.82 bcA 
Deoxypodophyllotoxin 0.6 10.64 + 2.16 cdB 11.35 € 2.32 bcB 31.13 + 1.87 bcA 

2.5 8.43 + 0.44 bcB 9.13 € 1.61 bcB 53.65 +3.07 aA 
0000000000 1.0 14.02 +2.75 abB 25.60 + 2.41 aAB 31.31 + 1.72 bcA 
Substance extracted from fruit of 2.5 11.23 + 2.00 bcB 22.79 x 3.11 aB 42.63 + 1.94 abA 
Sabina vulgaris with ethanol 12.5 9.91 + 0.02 bcB 15.44 x 2.28 bB 29.53 + 2.12 cA 
00 ck 4.72 € 0.46 dB 7.61 £0.25 cB 32.36 + 1.78 bcA 
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Table 7 Efficiency of conversion of ingested food of Mythimna separata larvae controlled with three chemicals under different doses 














0000 ПП Dose KU a а 
Test substance O mg/ml] 
1-2 3-4 5-8 

0000 0.2 6.88 + 0.23 aB 14.03 + 2.33 bcA 18.95 + 2.80 аА 
Podophyllotoxin 0.6 6.76 x 1.81 abB 6.81 + 0.90 dB 17.15 + 2.06 bA 

4.5 8.77 +1.36 aA 8.71 £0.38 cdA 9.47 £1.21 cA 
ПППППП 0.3 8.78 + 1.56 aB 11.62 € 1.80 cdA 12.85 x 0.88 bcA 
Deoxypodophyllotoxin 0.6 6.59 + 0.40 abB 12.18 € 3.37 cA 13.63 + 2.63 bcA 

2.5 5.88 £0.57 abB 22.64 £4.79 aA 19.12 x 1.76 abA 
üggagggamaü 1.0 9.17 + 1.58 aB 19.98 + 7.38 abA 16.65 + 1.11 bA 
Substance extracted from fruit of 2.5 6.14 + 1.84 abB 10.20 + 2.96 cdB 24.36 + 2.90 aA 
Sabina vulgaris with ethanol 12.5 6.11 +0.09 abB 11.91 € 1.16 cdA 13.27 x 1.99 bcA 
ПП CK 3.39 + 0.30 bB 11.70 + 1.73 cdA 12.92 € 2.27 ЬсА 
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